CONTROL DEVICE FOR ENGINE 



Patent number: 
Publication date: 
Inventor: 
Applicant: 

Classification: 
- international: 



- european: 
Application number: 

Priority number(s): 



JP2001152916 
2001-06-05 
FUSE TORU 
NISSAN MOTOR 

F02D9/02; F02D21/08; F02D41/02; F02D41/04; 
F02M25/07; F02D9/02; F02D21/00; F02D41/02; 
F02D41/04; F02M25/07; (IPC1-7): F02D41/04; 
F02D9/02; F02M25/07 

JP19990334140 19991125 
JP19990334140 19991125 



Report a data error here 



Abstract of JP2001 1 5291 6 
PROBLEM TO BE SOLVED: To suppress 
torque variation immediately after variation of 
an EGR rate, for instance, at the changeover 
time from a non-operation state to an 
operation state of EGR. SOLUTION: A device 
41 can control an opening of a throttle valve 
independently on an accelerator pedal. A 
device 42 can control an opening of an EGR 
valve. An opening of the throttle valve is 
adjusted by an adjusting means 43 so as to 
obtain an intake air amount according to an 
accelerator opening. An opening of the EGR 
valve is adjusted by an adjusting means 44 so 
as to obtain an EGR ratio according to an 
engine operation condition. In such a case, a 
correction means 45 corrects the throttle valve 
opening, when the EGR ratio is varied, by a 
variation amount of pumping loss from the 
variation starting time. The correction means 
also corrects the throttle valve opening, when 
the variation of the EGR rate reaches a 
cylinder from the EGR valve with delay, by the 
variation amount of a combustion state. 
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<3|iBj££$WprtefcgB4 1 t. EGR#(OBBS^«ffl) 

4x -5 J; -5 IcBdfB E G R #<OB8S ^ iSfi^fft 4 4 A< 
■Hfrt*. c<D«^l=. fflfBEGRJpA^b-f -i><t#ffli 

ie^4 5a<. *a>£<bflfj!i^;t<>tf>yD;*3iMb#(D 

♦fiiE$B)Iiexo-v h;u#MSI-*fLTtf5i:<t:tlc. C 
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7 * -tr ;H»«lz(& Cfc(RA3**j!><» e,*t£ <fc 5 KfflE 

x d h ;u#rows $ mmr & «t , 

HUE E G R#<DBB)t ^ks-t . 

JfllEE G RJ$5A<SE<br-5 £ £*tf>SE<bB*fr bf>7 

tttiCC, CC0EGR*(D3E<bA<EGR#«fcy'>'J>^ 
^ t Sti-CHlii L /= t £BS8H*<BSE<b»<Dti|jE SfflE* 

t -f Z> x > i? XDfcHfliSfi,, 

E G R#Jg*ffilC(6 Ct E G R#<DBB££ Wm*Jtet£$i 
St, 

x > ^a>S^Skmzft C fc i « E G R Jfs £ 35 JTT -5 ¥ 
St. 

SflHRAffift** SffltE G R^E*nC, i«E G Rfi 

c©S9eg Rilcj|-3(^TSiIEE g R #J& t> fil 

flUEBflJEG R&tf&ibT&t #*<DSS<bB*^e,/tf>e 
>^OXS<b»<D|«iE$81IffiXP-y h;u#}t^fill=»L 

y •> y > ?^ t mtixmm l fc 1 #«8&ttsg£<b#<7>ti 
fc c t t -r z x > *? ><D*nitp«ao 

e g R#ji^fflic(6 cx e g R#<r>mm* mwmwt « 

x > i? >a>36** i=& c /= § « e g r m $m*? * ¥■ 
it. 

^*l€>S«qRAffiSl*t S«EGR^e,S»EGRfi 
C O g fi? E G R ft t flJE 1 «i» A3&S £*DJt U fiffi $ 

IS*'**,!: Lxmmtzzf&t , 

SfJE S « E G R JWKIt? * i: # -ta>£<bB#fr& tf> e 



rffatttl-, COa«EGR^05S<bA<EGR#«J: 

y ^y^tmHxmmLtzt zmmftm&itKotti 
feet *^««t-r-5x>iJ><o«uaiss <> 

[W*«4] fl(j|EEGR^A<3C^bt--5i:#li. egrid 

»*«i i>iHK<ox^i;>a)$ijffiisiit 0 
[w**5] mnsmBGRm^it-rit eg 

ROTIEf£IStt8SA^ K)4£(i§ / v0)WfiiB$^fc(3:E GROT 

f S M#3S 2 £ fc it 3 IcKtEOT x>v= ><D«IIffll«a. 
Itt#>S6] fIE?K>e>'yDXSE^«)«iEI4, ME 
E G ROTIMM&ttIg* €»^»«©^<D««S^ ^ 5 
fcttiEEG R<Dm»ttfi&A^!Mfc»#e^OTtt]&* -r 

« <t -T S 4 * f= »t 5 ir EK<0 x > i? ^<Dttiffl$i 

So 

[IS** 7] ME/t?>e>yn^.^<b«-<0|fIE^ff 5^ 

<0 1 « E G R *J?rSlSi«fiS(Oil*i.<l * ;15Jf "T t . 
ilESffi E G Rlf SKIl^ b CIO S fll E G RiffiSl 

c<DS»l=tfcfiqSj»^^ltfc<llcS^txrfIExa 

iE$+ih1-* C i: + 7 ICEKOTX >^ 

[W*«9] BUE«S««fig^b^OTffliE*fT5^SI*, 
B«EGR*<7)SiftSijHa$;15ifr-5^S:i:, C(DB« 

EGRm^mmmmomttmimm-r^stt. mes 

«EGR SSr^fiJ An bCOSSEGR C«r AttH fit 

mhmzmLs\i*tzmzm#t Lxmm-tz^&t. m 

E E G R roi^SSttSI A> fMKlWIg^CDWfcB** I* E 
G R (DftMttfiS A^ f, ^ft»itt)l8^<D«J«lK<DMEII^ $ 
ff#r-5^lft<t, il«)«J«l=«fci)SfllEGRJp<DS!<bA< 
EGR#J;y v'J IsV^tmtiXimLtztZ, flE« 
SLfcl»l:i5 Cf=^llr*•^L^rB^IEX P v h^#|g% 

ttiiE-r t ^ «t ^> c t t -r zimm 5 

[11**1 o] fiEXP-> h;u#fg^fil<7)*iiEfi(i. m 

z> m x & * c t * ftta t -r * n * * 9 1 z re« x > 

[»**1 1] fIEitW^»5. flIESfflEGR2?SA<* 
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4I»**7*fcl*8lCEK0)X>i;>a>*Jffll«« o 
[I*#H1 2] BflK*t0JS»£. i6tfiiSti>v>i 

81 1 + * 7 £ fc I* 8 Ickkcd x > i; >(D»Jffli3S 

So 

ffia<* £ < & 6 15 /Jn 2 < * * £ 3 icS^-f 
[»#jii 4] tiiiBhfc^iSft^. x>i;>[5](Ei$S^iS 
[!**]£ 1 5] lMCT0«01t*«I*» x>i;>a»A< 

*r*i*^8izieKcDx>v><D*ii«isSo 

[*9)0>tMOIttIIHF]] 

[000 1] 

[&f£CDJS^£ftffi#lH C<D^^liX>v>(7>$<J^ 

^um^mummt. EGR®»icift(tfcEGR#co^ 

[0 0 0 2] 

(»BH¥ 1 1 -1 8 2 2 9 8-SH*ffl#BS) o 
[0 0 0 3] 

i&mwiki. &?tTtzmm tz?>v. egrsik 

lcSlff-EGR#<DSBg$*JffilDr^^«@S«7l. 
COSfn^f+ (EGRESS) dfc*** C<D E G R#£&f) 

L/;l>v>-Clt # E G R^ig^ b E G R«| 

»B$) 5 IC, ft|::EGRipa<*£<&<br£<h#. 

SC^Wofc (E]3 0#BB) o 030(^,1:51:, S 
fi|E G R2pT G E G R A<*^ ^ :7SMb LfcCDUtt LT E 
GR#ft\W&WLt LX<DX"Tv7*-$\zJ>K&gmX 

SSEGRipTGEGRa)X^^^^^bC>Lil 

[0 0 0 4] m«lCLT. EGROfMM*»*&IMMft 

tt«^a)«»ttlci* s;u$ (DTis y — a. — hrf)<-B$M 
[0005] f:r\ bfrO<o*— /<— vj.— hicoiN 

[000.6] 0HU^£&b^ja£LT£*B##i£iI 



-fclZl-iZtitVZtjifritz, 
[0 0 0 7] ©E13 0TM*. EGR<D*ft»««^&ft 

DT VO>W^B*|C&<b^£i§££^LTl>3a<. 

*> + XPy bjmffl&tf-fcnftmvt EGR(D|MtS) 

^C^KHI*. XP^ h^#^EGR#<DSK)^i$fiCO 
[0 0 0 8] ®XTV?*—Z<DftW)&&tftt&ttom^ 

SKS0)EGR#B8S^a«filicii-r^cDic^a) 

[0 0 0 9] S)EGR#^a3/rEGR^X/)<H(g(CvU 
>^lCli|it*r^^TMc^S<7)BtH (fcirx.1^0. 4») 

[0010] c^^,<DSIKISS<fcyf#b^^»#f^^(i 
&0>&y-Cfc£o EGR^tr^ctlc^^y y y hi*. 

^»«S80)»b-e*^o Lf:^or, 3g*«»-ei*. * 

GRO|^»«®^bff»tt®^^g|B*^^Ojfi^C0 

p^«TO0 h;u*Jtto£&&#ffilHb#0> h;u^*d? 

C^t^btl^o Ctt* EGROl^KlttSl^b^®!) 

t^fig^oyj^^izo^T^^^^izsa i \Z7jk-tt. # 

^oxc^lt. &m#mmit#<D h)i>om<M*. egr 
#$mfcEGR#x^wici>y >yicaaLfc^#^ 

[0 0 1 1] *C-C*JSIHIi, EGRO)*ft«lttlB35>6 
fWi«»^a>«*B»ftif. EGR^C0ii/jQB$Tfeti(^, 

ie^xp^ h;i,#ffi^fii ud^ h;u#sgjs^>xp^ h 
;u#gfla®a) ic^LTfrdt^tic. EGR^<7)ti*n 

«»ffliE £ X P * h ;U#fe^flllC« Lt^a-d:!^ 
y, EGR*<7)tij!iDlt^(D h;U^7(DPt--/s*— va.— h£ 

e g R$a)a*B$i:i«0a'>^ s >^ j: y 
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IzttLXfro 1 1 E G RJflCO 'J >?\zm 

iiLfc^-f S >*J: y«SfcttaS|6|±#CDJ**tt!lE£AP 

'J>E&CD h/^ffl7 >?->a- h ZfflWf •& C £ £ B 

[0012] fcfc, xoy h;u#o»fti=iitieLrEG 

R#$#H^f •S^stcotCDlzfe^T. AP-vHU#BflK 
fty (EGR#(0««W^«|ji*fV>EGR^X3|A(035 

3Sl=»E«£#*.$co-e. 7**;u(JBKcoi$|Bj£<bii|£ 
l=«^T*03«i$*£*ttJU ccD*03«s$*i=a^T 
EGR#X<aaSl£'MOS;h.B*ra£}tSU CCDBtiB* 

fc* mM¥7-8308 6t'i«#!!B) „ LA*L.fcft< 
CCDtCOl*. ia^B#ICg*EGR4«t:IIK5OTEGR 

& ic* e * h sib $ w*i l j: 5 1 r z*m§tm t i* 

[0 0 13] 

miasm*.-? &tz#H?>3-m &-\<nnw\ts E32ic 

*f<fc3»-, 7f -tr;i''<$Ol'i:M&>Ej:< APy h;u#co 
BBffi^«tJffiiprg|/ t C^M4 i t. EGR#<DM8L£WW5I 
«g*«S4 2i:, T**;u|PI£K(&i:fciRA£«*A<f# 
€>iK*J:5l=StrlEXP-y Hl>#C0B8J6£S36-*- -5^(34 
3t. X>i?>©iI^<<HC(6i:fcEGR*3b^f,*l-l) 
<fe5l=StIEEGR#0)§BS$Kfi-r-5#®4 4 UtFJE 
E G RmtfteifrT -S i: #-5^2^bB*/r><b7K> tf >yax 
SE<b#roffliE^fl(rE^P^ hyi/#BBaic»LrtT5ti: 
tl-. -<0EGR*<DSE^EGR#«ty->"J>5''^i: 
m*lT m» L fc t #«&&ttH8£<bttCDtltIE $ffIIEX P -y 
K^#S8ffilc>tLTtT-5^f9:4 5 i: SRIffc. 
[00 14] $2(D%Wlt 0 3 3lr^"f J:5I-, AP 

BSj££flHJ{iP5r<i6fc£g5 1 t. EGRM^i (EGR 

* «n»5mgfe a« 5 2 £ , T^-b;uBssi=3s^txTe« 

i»A£Sl*£;1IJ|:*-£^&5 3 t, i>v>CDSH£&# 
lc(6Cf = afi(EGRS$;1IJt-r*¥-S5 4£, CftbB 
fflHRAffi®ft<i: ISEGR$frbliEG R*$«*-T 
5f»55t, w<7>B«EGR*lcS-^t^TffItBEGR 
#te*fI£;15Jf-f £>^&5 6<t. «rfaB«!i»A£ft*l- 
«^1>-CWKXP v h/U#ft<fr{E£;H*-f Shifts 7 
£. tfJKB«EGR2£A<£<bt-Stt*CD£<bBS^b* 
>tfV?PXg<b#coffijE£ffiiexp-;/ hJi^flttfti:: 
*tLTtT-5i:<ttl^ C©l«EGR$ffl3EftA<EGR 



CDfl&IE £tfJKX P -v h /U#ft<fr<Ilr ft L T If 5 5 8 
<t£lftlff=, 

[0015] m3o>nmt. ias 4ic^-rj;di-. xp 

•y HU#<DBBJt$(M«lPlfi|JS8fi5 1 t. EGR#fl^ 
ffll=(6CrEGR#<0BflS$«l|»Blteft«B5 2£, 7 
? ■kjmmz&'l^x S«iaA2Sl*£ JM«- 5 
3t, x>i;>OTJII£*#l-P5i:fcB«EGR^^36|| 

-r-5¥K5 4i:, c*it,aan»Affisi*i:gaEGR^ 

^S»Blf EGR*£36ir-f-&#l8:5 St. -C0B«EG 
R*«tffJIEB«qSA^ft*SAO«Lfcffl^^*t L 
■C36Jt-r-6^K6 1 1. cco&#x*ic*t£-f S&Bfln 

sasjiwra^fae 2t, w<Dt£68QS«i::«-3c*-c 
*p-> h>u#ffi^nt EGR#»^fia^3s«-r4^a6 

3. 64t. ffriBB«EGR^A<^b-r*£#^(D3E<b 
l$A^7t<>e>*PX£<b#(DffiIE£llirlEXP-y h/U# 

*< e g r # j: y y > y ^ t mkx mm u f_ t £ 

SSElbttCDlSiEfclfoEXP-y h^#fg*fflf::*tl,TfT? 
^8*6 5*£Ift(tfc. 
[0 0 16] M4<D|gB^T?li % ^1 <0«§WI=fc^TfFlH 
EGRWftf EGRCDlMMottSgA^tt 
MttSg'vCDtBlftB* frfcl* EGR a)^»«lSA> »tt 

[0 0 17] m5<D*W-el*. S2*f=l*m3«)f§^l- 
fc^-CMffiSaEGR^A^b-TSt^A^ EGRCD# 
^»ttSg^ &ff»*H's<0«)SiB#$fcli E G R<Df^Wl« 

[OO 1 8] S4*t=l*m5«)«MI= 
«t%-C8(J«B!l?>e>'?'P^.X<b»<D«liEA<. fflEEGR 

EEG R<Df^»«lj83!i>P,IWi!l«S6^<D«J»^-f 5 >y 

P-y h;u#B8S^SLrt^< ctm. 

[0 0 19] IB7(D*M-ei*, S5OTf6^|Cfct>rfllJE 
^>e>^PXS<b»<DffliE$tf 3^KA<. glEGR 
«ro«r»SS»:<ilTTPEGA^j1IS:r€)¥i9:i:, COB 
SEG R«8fft»JH!T T P E G A<DS4t<lT T P E G 

ADY^jwr-r^^st. BijEB«EGR*»fagijnt 

T T P E G A A> e, r CD B « E G R iSrSUftJUISftll T 
T P E G A D Y££L?ll>fcfil$g#D EGACYtL 
T36»-r-5¥lfti:, CC0S«-DEG AC Y|Cit«flS»m 
R G I EGPM£JiHtfcfiSl::g-3i>-CffIKXP-;/ h^U# 

[0020] m8co«^-r?i*. m7o>sefmzsn^xvt® 

<B*^-r-ST!ffi*$<ix.. flHES»DEGACYA<CCD 
^ S * ( - »R * o i: ^ ?H > e > y P A £<b CO m IE £ 

[00 2 1] m9CD3SW-t?l*. m5CD«WlCfct^r^(IE 
«S««8SSC<b»coW!iE$ff5^aA<. B«EGR*co«r 
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fiv»JHlTTPEGAJ;T!J|:-r«)^S<t. ^OBffllEG 
R«Sf*fi43lfilT T P E G A©attffl TTPEGADY 
$aUK^«¥«^:. BtIKl«EGR*8rft»*<!TTP 
EGAA*bC(0Sf|EGR ftSrSlJft JHfiiBftfifi T T P E 

G A D Y £SL3ll^fcfit £H#D EGACYi LT;** 
-f&^lfti:. miBEGRO^ISttSgA^f^iSttlg^O 
W»B#*fcl± E G R<Dff «jttSg*v t,^Kttl!g^<0Wm 
B$ffil5El»D E G A C Y Jft#tl.f St . 
IC«fc-5i«EGRipro3g<bA<EGR#«fcy ->'J 
il^tTiiiaLfci:^. frKffffLfrS^D E G A C Viz 
fCCfcffi (EGR(4ffl^ty-f>RTPEG) 

■5. 

[0022] no©M-eii, m9<o#6Mictei^nr 

EGACYI-PECfcfiS^ttSSffli: LT-*S4x-r?(ES-r 

[0 0 2 3] Si 1(D}§IST-lt »7*fcl*m8<0«^ 
Kfcl>-Cliif!Bit093g»mRG I EGPMf, tfTlBEWE 
G R ¥ A<* # < U -5 IS £** £ < £ J: 5 KlftjgT * . 

[0 0 2 4] mi 2C0fEWT'li. fg7£fcl*m8 0>SB«iB 
l~fc^Tfl!Jfetteil^ittmRG I E G PMf, <£^«"C 
x>i;>f|fiA<;* ?lc|ft5g^ 

[0 0 2 5] mi 3<0«^T-I*. $7*fcli»8©^ 
l-tJL>TffItaJt^S»mRG I EGPMJ, Sft^«T- 
X > >&ffiA<* # <fc £ IS if/Jx $ < * <fc -5 IcS^-r 

•5. 

[O 0 2 6] 11 4 0>f6WT-(*, l7$f:li$8(0M 
ICfcL>Tfrtett0l|S»mRG I E G PMJ, 

fejiJS A<£ < -5 15 if 'h $ < ft S J: 3 ic&Jtf €> . 
[00 2 7] ^1 5 0>ieWTM*, m8<75*W»=fctx'Cfltr 

[0 0 2 8] 

[HWtt&S] EGR2fS<fliitolt&<Dia«tt$T?7K>tf 

m'pttftiffm\-Tt\. *>e>ypxi£T#cDHu? 

ttmmitftto h;U^M'>l±EGRJgJittlA<EGR#J;y 
JUL 12. S4, m5CD^|cJ;*tl*. EGR^ISttl 

^ffiCD|»IEI=<fc£ Hl<?M4>T-*tl£U £fc. EGR$ 

it*nA<EGR#j: y v'j v^iciitiTiiiaurA^^c 

#<Dit**fIE^X P >;/ HU#f&^te<0«IEl::<J:-& M,* 



[002 9] EttlcLT. SI, 12, S4, m5(DIE 
EGR**'>ItftAxf)5EC*^>e>yP 
xitflQKtf? h^Jt'JXcfcfLTIiXP-:/ h;u#B8S(0 
fcinffljE-^xpy h;i-#m*fiS(7)ffliEi-«fe* Hi^iiaa 

-CttfSU EGRJpj«'J>A<EGR#J:y->'J>^ 
8iJ0l-*tL.-CI*XP-v K/U#BflJS<DM'>1«iE-VXP-v h 

[0 0 3 0] %3<J>%mz*.*i[t. l«%A$Sltg 
If EGR^<D»fc*l-SI8BijP®«££-f#«K C;K£X 
P9 HU#(0i«ligPS8!<fc EGR#CD@88IMJPS«|z 
#E-f£<BT*. x>i;> HZ> 
Srft* t N O x $4x-i> EGRftJt 

[003 1] EGR(»M!lltte^f,fta« 
ffi^(0«gil=«fc-3r7H>e>'5 r PXA^TL, *-<Dtf> 

OTh;u^lSAp$jqi*J-r*|riS:xp-y h;u#B8Pffi« (fc 

5«,m*x p v hjwmm) zmmmiET •& c 1 i- <* y £ 
a^y $(Tx.ii<fc^a)-efe*A<, xp> hu#imjps« 

£<bl-»^£?Rft£IE;&OTittt&£A<i$l^ XD»;h 

0 *><*•> x o T IfSflSB £ *f*vC<6T UTU*-5tA<fe 
£. d*tlC^LTm6. m7<0SEMI-J:tt»*. EGR<0 
^Mttfi8Axe»^«)tt©'N<0«)^^Y5>'y-CXP-y h 

^#BflP®WSPLTLx<<0T?, XPy h^#B8n®« 
SE<b \z*i+ ^ (RSieil* <0 ji«E &S I ic fc t > t 

[0 0 3 2] m8CD«B^|Cj:^li. ^>e>-7"PX^<b 

»<offliEwra$fi?i*^^i^ ^ iz-r & c t a<t? # a„ 

[0 0 3 3] S9, 11 0(7)f6WlCj:Hl*. MMtttttft 

[0 0 3 4] Si 1 rof§MlCj:+tli. g«EGR^CD^ 
/MzBSffi* < e>^PX^1b»(DE G R^iiE^ SIS 

[0 0 3 5] S1 2<0|EWicJ:tl.li. <g&^tST'X>i; 
>ll«KD*'M=M««: < /tf>t?>-ypx&<b#0>E G R 
ffliE «t < 7 - 1 A<T? t ■!> , 

[0 0 3 6] 11 3W*MI-J:tvl*. S^JHE-CI*il«E 
ttl-£»£-5;ifcOKHT?*fflfcXP-y 
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[0 0 3 7] g1 4CD»MlCj:tllf, StsUciSJllCfc* 
[0 0 3 8] S1 5<Df£Bft\Z±Mt % tefl^T? &&(§:«!: 
[0 0 3 9] 

l&w<D&m<»i&&l si icfcivc, ii*x>^>* 

6l*£*fc. 7l*XP-/h 

JWK 8l*C0XP7 h;u#7(D(»]S£B^*H»r £x 

[0 0 4 0] #ftg3>^*(D#&<0-^£3x^fflLT& 

35<DqR*e2*iiii*r^EGRii»3 1^Klt«b^ Z 
<DEGRiiK3 1 lCX^v:^E-* (EGR#«H»g 
«) 3 4»C^ye«I**t-5EGR#3 3*<Kltt>*t^o 

[0041] 7£ir;Hr>-*2 2 j^*<D7^-tz;uBB& 

rfr>£<7>i»A£$«** 7kS-tr>-9-2 5^^>CO^iP*^<7> 
&m^tttiza>bn— )\,3L=-y h2 llcArt£*u 
a>hn-;i/az7h2ii?li, x>e;>coSl£*frlc 

J«-eNOx*}qj«IJ-r^fc«). Xf7^-^3 4^L 
TEGR#3 3<DBflS^*»JW^^p 
[0 0 4 2] c:<d»^jc. XPy h;U#7(7>||fjPffif*<b: 
EGR#3 3<DB8P®W$-aj5:ictfj|:'r^a)-ett. XP 
y Hu#7<0BflpS«<B&<bT-»& (17^ y-:J-£# 

LTI»A£*t&£«<DC£ 0 EGR#XI*#£#l> 0 ) 

<D3SS<t EGR^X(7)35a<t<DefflA^t^^<*^o N 
Oxte&CO/ctf), x>vXD5HE^frlCC5CfcBffllEG 
R^^^g^P>^tT^^/l<. ffiaoaitEGR^JX 
<D3SM<t(7)affl/)<^tp^<4^^:. USSCDEGR^g 
»fl£y*#<r*l£c£lzfc:y. ifijSBSICNO x #m 

x>s;><o$&s^ti£*£<«#9C£i:: 

[0 0 4 3] z*ilz*iti\tZ>tz&)^ > hp— ^ h 
2 it'it r^-t;u^a < tx>e;>i5iiK3$JSir||^< 

g««»AS«*i:X>i;>(7)aiE*^{clSi:tcg«EG 
R^IC»^5tNTg«EGRj|^;1||tL. C(0g«EGR 
*<t B«®A2ga*irS^i%Tx>i;>|r«|&*H4^ 
#X35*£;imu CO^^xa*|cc5Cfc^SBP©«l 

«^EGR#a>gfflB8P®wic^ga-r^ (Bl<i*^ss 



¥10-30837 1-5§-#RB) o 
[0 0 4 4] *$ICEGR(Dl^»ttflS/)NP»^t!jtt 

hP- JUJ-Xy h 2 1 V\ts EGR^<DSfbB$IZ7K 

>e>ypxanb#<o*giE£. *<oaMb$>r * >^<*y 

flJKXPy MU#g«BflP0^lc#LTfT9 
EGR*<0gMb*<i>y >^ (ffi%l5) IClJ|ilLfc/)>^ 
3* (EGR<D|^»tt®^^^«|ttSS^<D«]Sl^T*& 
*U*E G R#£ffl*: E G R #XJ&<SHB|Z*> U >^|C5lJS 

illii L £ # ( E G R # X *<S?8SIC > y > y icniai L f« 
<t£) , «S«tt8SS!^<D«tiE^IITIBXP^ h;u#g« 
BBPSiUClttLTfTOo 
[0 O 4 5] 02l*zi> hP- frZLZLy h 2 1 -CSSfT* 

H€>c4x^o*flfflirtS$^p^^ia-cSLfc=fc(o-efc 

& 0 la2lCfcL^T~JaS[^g■efflof-SiJ^EGR^CDS 
<bB*f::XP-/ h^BSPMaic^LTEGRlilE*^ d 
^^^(OgP^^jSgM (ftgB¥ 10-3 0 8 
371f) fccfctfWJIPM 1 -1 8 2 2 9 8#**?a£|5] 

[0 0 4 6] &tz. 0 2|Cfc^T-£«tgT?fflo/cgii# 
(0 5*>CD TEGRffliE^ISffj tf>:?P-;/*0>»8B£0 3 
0 2 CO TEGRlfiiE^SSJIiJ (O^PySM*. (SI 
3<D£5\Z X r*>iJ>^EGRf<l/YtoIj , r>f 

. rEGRi>y is?$mm&} . te 

rEGRffiiEy-f>?S6*J CD&g&A^fcoTUSo 
[0047] Ctit>ia2. 0 3lC;FL/c<h C^&LTT- 
SMrr*^ -e<0WJ(C. EGRa>JMMMKn*&fttMK 
Sl^a>«J«^(D«^-e. J 5-<D»H9(D«l»S^ig4<Di6^III 

[0 0 4 8] EGR#3 3 ^Bfl«IB*> feBB^H* i: . 
EGR#3 3 £ttfcEGR#Xf*EGR#3 3 J: y =3 U 

y>^i:Hjaf^o fit, EGR#X*<i/y 
MLfc*-< 5 E G R#X(0»f£lt««ttlB^8 

^bLT h;u^A<«T-r^o ^CT?, @3<D ri>y>y^ 
EGRf^WJUlj §PT?SIJSlwixy v^ririijii-r^E 

GR«^ififtlW(C^jB1L. CWaiiLT0TTPE 
GADY (I34m2i9:gia*a#fi8) ^llfiilt^T 

tp ega (ia4m2^gs5«#^) icaufc^t^^ 

$030 TEGRi/y >^?l|ji*IJ^j ffl|Ccfey*IJSL. 

^(DIi|3i^-< S>^<ty. 03(0 TEGRiiffi^^y 
mitKOhfrtt&lE h^#B8P®»*ii*p-rS 

[0 0 4 9] SlfglCli, ^ajfflt LT(DTTPEGAD 
Y^BWtti: U(DTT P EG AfCoi1-£(0£ftoC 
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AD Yf)<Z<D*&fttolZi\SlZ'otzfri:ofr£®3<D f Y 
>f >^ffi**JJ5£j flWJpJftU ^Iffl^LTCDTTPE 
GAD YA<CO^FB*rtlCJ|X*ofc*-f 5 >^-e*JtlE£ 
■Mr 4. 

[0 0 5 0] ca>«£. Kflttttt»<b»<Dh;u^tiiE* 

at(DRTPEGOF2 (El4m9|9:g#K) I*. & 

lit LtOTTPEGAiflffltltOTTPEGA 
DY(D^DEGACY|;jJi:f:tlT?fc^RT PEG 

(H4l8SI#i) *;H*LrCtlS«#LTfc#. 
TTP EGAD YA«5F«1»rtlCtt*ofc*-f 
0>RT P EG£tDMn£ Lt4^, *<D&liC<DR T P 
EG*y-X«ft-0*«r*ttfcr*. 

[00 5 1] EGR#3 ZtmfrHtz** £>^/ 

ItOTT P EG A D Y^®*rtlZlIX^^it85^-e<0 

em (H4m3i5aic^-rffliEa«ra) -c. 7K>tr>$fn 

«»jE) £*t5o 

[0 0 5 2] C0>i§£. tf>e>^nX<£T#CDHU<7 
*$IEl£<h LT05RTP EGOF 1 (gj4l7gg#i) 
I*. MjEMmWo^^ ISltLTCOTTPEGAi 
?Mffc& LTCO T T P E G A D Y (Dg#D EGACYC 
Jt0)JL/cfillcfto-t>-C^^^o 

[O053] JbfBC0Hl2. E3lC^LfcWSS. 121TO 

[00 5 4] £TO6liXay h;U#7. EGR#33 

01K013,i1 5l*H6©*?JU-f>-e, 5feK 
<<ftg@¥ 1O-3 08 37 1§) £Httt<Dffi#-C& 
*o >*f >;U-^>l*-^B#ffflft (f-txlil Oms 
ft) l=*frr*o *f ^>lC;tfoTfTl>. 

[0055] me\ztsi\x7sTvzfi vitr^-iDiomm. 

V A P O fc x>j;>mun eic»-3i*t BWRAffi 
^lTTP?SSt^o coSflHftAffiftBoaUK^tt 
!Cl*#a<0 J fc<OA<fcy. CC-CI*»BB¥1 1-18 22 

9 8^«izEttaF*iTi^si:c%*B7i3cfeyBiwr 

[00 5 6] gmzfct^T. Xf^l 1 

BB«vAPofcx>i/>nnBajtNE*»^a^ t 7 ^ 

izVl^JtV A PO^bX^y^l 2lCfcl*TEl8*rt2S 

t-tiT-^tttJM-ictlc^y, XDvhWcO 

7^-tJH*^Ql«AAP0jl»t^ o ^OT^t 
;US*BflPffi«[A A PO\Z7,^-vZf^ 3lCj3^T«Hlffl 

^#a>«SS3RBBPffi« T T A A P O <tr <5o 



[0 0 5 7] ±K0ffitt£*COH#l!flPffiWAQS I S 
[0 0 5 8] Xf^1 4"C(*C(D«WfcMnffi«TT 

a a pojft«ivo l fcx>y>EHgajtN E-egjo 
■cJHft»*«sfc y 401 > v > 1 EUsaMEiMfc y 

g3RBBPffi»TG ADN V£#tf>, C(DlTGADNV 
fr&X-rv^l 5l=ftl*TIB9 SWBtr*^— 
«*-r*Cfclcj:y % Btt«*{*1l9KSlt (Uttttlt 
T?0BW*flM*tta>C&) TQH0ST^;1tlt-r*o 
ftfe. 4rffll\^x>v>[5HniiaN E|C(* 

TIB "J Sy*€BltT, »«A<oic«:&ttl^3lc-r 

[0 0 5 9] Xf^?1 6Vl*JZlsi>>islt£3 t &NEfr 

z>wi o^rtg^-r^^-^u^fe^-r^ctic^y-t 

<7>£ #0@*E>ll£^<Dfi*gftAS&fiM A X T P £;H®: 
U C0>fi*lJftA2&SMAX TP$Xf7?1 7|Zfc 
l*T±B<7> B «S*#«3iEStfc TQHOSTCiCSC 

fclc^U. BIiaB^a>BaM&AffiftST7fc«B«£ 
*«Affi«[* T T P S T £ 3fc#> & 0 

[0 0 6 0] X 7^:71 8-ei*B«**«Affi* 

iTTPSTjia^tttDMLt^t^Z^^ B4R 
qRA^^a <B«a«tti::»r.*«Affift*fl>C£> T 

TPJ*^, B«S«l£DMLI*»*«|::x>i;>E| 

Jiltl*a««*i!ftAffiftft*»fci: #<Z)lH£iSJSlc»-r 

[0061] Bm%*\tDMLtBm&&ttt<Dmiz 

It. DML=aitffi«tt/B«ffl«lt36:4B8^a&y. 

DMLi*aittffi«tt-e<Date«Fizi . otfty. ffl«tt 

^4 0«ajt«Mtt«l»^lttKIB«i^oSlBtt;«<2 0 
-2 3 < ^l^•^/ifilO#»^B^lc^^^^: % 1. 0 £ y /J* 

l*S!ft^J«tt-ecDSfcBt<fc y «Affl«*aWMS*i«. 
[0 0 6 2] «pfc\ 3EflllCld:aaiffiKttT>a)tt«ak*£: 

[0063] COJ:9lcLTBSiqRASmgTTP^;1l 
JTLfc6H6lCRy. Xf>^2t'l*l«EGRiTT 

PEGRjsst^ ca>aMHco^Ti*Hi ii=*y 

t&WTZo S1 1 ICfcl>TA-r^^2 1 T-(*x>v>(7) 

2|cJ3l*TBI1 2SM4t47y?***t4ufcl: 
*y, 1«EGR$TGEGRJSIL, C0ISEG 
R$TGEGRj7f7?2 3 U fcl*T±K<7> B8MRA 
SSiT T P|Cj|*r*C klZ& U@8EGRiTTP 

[0 0 6 4] ft is, 01 2l*y->ffl«lt(DiI(Ei*-e<Z> 
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mz e g r *<jMtMtta <t a: & z . 

[0065] C(D«):5ICLrilEGRiTTPEGR 
7tEGR#330a-S«B8P®«$3Sjff So C(D3t 

j*i::oi*-cis0i 3ic£ytftw-r * 0 

[0 0 6 6] 131 3\Zt$l^TXTVy3 1 t?l*. m&<D 

^mizm^x sm e grittpegr $«rft*fc 

»*r*f-46CD&jSKQEGR£3iilU ^f^3 2 
ir txT C (Dfcr*» K Q E G R * S HI E G R ft T 

T P E G R \Zgk * t tzfc £ S « E G R ftOSrStSUUi T 
TPEGAtLtiSIfSo 

[0 0 6 7] ±tB<DSr««J|:«»KQEGRIi. »SlBE 

Ml:cfcoT^^ 0 Lf:^ot, ZZV\tWim<Dtz 

fc. 0 1 4l*SI«^-^*Cfc* 0 
[0 0 6 8] 01 3CD*^:73 3T?f*±«5<DS«qftA 

SSUt t t p t c <d£ 5 iz L -c#tf>fc S m E G Rftfcr St 

SMttt TTPEGAi £^ft Lfcffi£ @«&;tfXft T T 
PGAS (=TTP + TTPEGA) <hLT#ajL. IS 
< V Zf3 4 T C<0g«U£;tfX*T T PGAS Izg^ 

tvc §ft^ni»T A gas 

[0069] Ca?aa^B8P®«TAGAS<DajjHC0 
IRTISH 1 SIZ.fcMIJWI'r 5 o ig-i 5|C^UTX^f^^ 
4 l-CTTPGASSMAXTPtBtLtiaiettaa 
litTGQHOf*^ C<DSfflt&#»3S«itTGQH 

y. meisitEiSisafry^om(i»ftft^/i:y<Ds«B8 

P®«TDADNVJ«IL, CtlSfflt^t 
[0 0 7 0] 

[$M ] TAGAS=TDADNVxNExVOL 

<d*\z j: y gmni«TA gas £ ir ta-r-So 

[007 1] C<7)<fc5lCLTgai^P®WT AGAS 
O^SIJfLfc^ig 1 3lrpy, T.t-^^3 5. 3 6tl* 

±E(D e«ig^fxft t t pgas ic*f-r * uiirassv 

ftTTP. g^EGRftfrftfillUBTTPEGAO^it: 

MPi«TAGAS^L>t, 
[0 0 7 2] 

[»2] TAA I R=TAGASx (TTP/TTPG 
AS) XRTPEGOF 

RTPEGOF: EGRffi3E$fl*l, 
TAEGR=TAGASx ( T T P E G A/ T T P G A 
S) 

(DsClZ^y. ZP«> h;U#7<7>@«BBP®«TAA I 
R, EGR#3 30SmmommJ AEGR£-€-tl-ftl 



[0 0 7 3] SS2^C(D±^(0EGRffliE*m^ffl 
RTPEGOFIi*«^-C8rfrira»Af 

[00 74] ZCD&^iZLX. XD^h;i#7i:EGR 

#3 3 0&smmnmni<Dmfi.£&7i,tzz> > wifme 

icRy, X7 L ^^4T?«-a«IBBP®8HrjS;i:TXP^ h 

^#7(0g«gBSTDTVO(tEGR#3 3 0>Sfl|X^ 

(ettiffljs^^) EGSTP^gtJtr^o cti 

IS. tztKlixa v h^#7 0*^|ci* % fflJflScoxp 
i 7ic7FL^MP®w<hB8S<D|gs$^--^;uicLrfc 

Z<OT-7)i,£&&rZZt\Zj:i)*tbZZttf-C 
§^)o XfV^t- ^^EGR#3 30>m^\Z 

is. ^(*ygpssic^^^ % ®i siZTFLtzMummt 

c£ic«*:y ifcXT-*:/* <i«Bfl£tB^) 
[00 7 5] ccD^5icur*ar)/cXP^ h^#g«gfl 

m&tf e mmm t -grr * a izx p ^ h 7 £ e n 

[00 7 6] EGR#3 3(7)SS^JSffl^(Dfl# 

IS. EGR^JtfflgB-CfcSX^^^— 3 4»cai^ 
£*U CtllC^ot^f 7^-^ 3 4 IS. EGR#3 

3 ommmtf smm&ft m§ £ -srr s £ ? k e g r# 3 
3zmw>+* 0 

[0077] Z<D±5\Z % ftmSiW m«S^10-30 
837 1f) \Z&il\t % |«|RASSlTTPtl»E 
GR$TTPEGR^btl^eMPI»TAGAS$ 

m^^^Jh^SrSit N O xi&m<Dtzib\zW*2 

tLZEGRmt&tuzftm&ozmvz. zti\z^^> 

[0078] ztix^mmm mm* 10-30337 
i#) icoi>t<&«&£#s*_& 0 

OWWMtJi if E G R*03E^bltt«lC^ C^-B*M MU* 

^<b£}qj»J-rsfr^<7)XP^ h;u^lBP®a (fc^^li 

[0 0 8 0] 01 9l**|iE*«Fpr-r«^^5A>S*IJg-r 
^)f:i60t(D^ -5£B#flfi£ (fct^lSl OmsS) IC 

[008 1] 01 9lrfclN-CXir^:/5 1 T?isy — >8t 
aj77^FSTR0 ^ggij — >77^FS TRR0 — ^ 
C7)^-f U-f^rafjOfll (0-CISFS TRR • z-n-?£ 

-T) ££ft&o ::t\ y-^frnr^^FSTRoi* 
FSTR0 = 1 o^^y-vste^ltois+Lr^sci: 

FSTRO = OCD<^^U->SI^3^l<8^o^$tlrl^ft 
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->77^FSTRRIiFSTRR= 1 <Dfc£58K*lC 'J 

— >illc^fT^tL-Ct^C<t$, FSTRR = 0(Di:$ 

[00 8 2] U->!^oJ77yFSTRO=Uf:liS 

i j->77^-^f^ i/^ffl(feimo)ffl-efc^FST 

RR- Z-n= i -Cfeftfc#(4. ffiIE£l*^Lfcl^#>* 
*y 5 3 13 il^lSiElt pI 77^=0i L * ftl^O 
»^lcttjE £ «F ^-f -5) fc tf>X t- v 5 2 "CltiEK pI ? 7 
^=1 tt^c IftSLfc^^^CD{iil*RAM(rff#-r 

[0 0 8 3] C*U4. JIM£&itT*(BiIlE*lC<&<*EG 

<tc*K u->aiE*i*«izEGRStri^ uta^&it 

-e<DSI&f::fcftfc. EGR*frofcyfr*5ttA^ofcy L 
T^fto C*t£y. JIfS£&tb?<Dj£*E+l4EGRtDlE 
ft»tt»^'&f*M«ffl^a)«I»* (fcftlM4C<Di£^<Z> 
tf]&B#) (DEGR^(D^ba^f#|c^#^CDlC«U-C, 
U->illE^IiEGR^CD^<b*^/h*<. 

m&ti£ttX'<Di£$£<P& y/h*t^. ^-T?. EGR3*&te 

«5XD7 K;u#^p®a<o*iiEi*EGR^a)^biE 
ll>ci:?i:Lfct,0-eWo Sly — >77^FS 

TRR(D-g(Df^ i^cmmmomt Lt^oit. y— > 

fcl>cfcdl::-rft/ctf>7?fcfto 
[0 0 8 4] fcfc\ ^Jf2fg^l4EGRig&<b!Z#«5X 
p*> h^#BBP®tt<7)|giE^31li^Jtt-c<OiHE^(cK 

- >5Hs«-C tEG R*<D*Ub*rt<:fc* < fc ft C fc *<fc 
[0 0 8 5] H2 oii. xny K;u#BBP®W(DlSlE¥ 

■CffcS E G RttjE¥}|«aR T P E G O F SSItifc 
*><D*-r >JU~y->. 1323, 0 2 4140 2 OCD+J-^U 
— > ^>I4, 0 1 9CD^P— IZt&tfX 
-SB*M« (fcfc*li1 OmsS) dSgfr^-ft. S&WI4 

[0 0 8 6] fc/£U CCTfttJMUDfctf), EGRO)* 
f*tt«tt^6flf»tttt^0>W»l»t»*fc LT7D-J 
*8/£LT^ft 0 

[008 7] ::t\ EGR»IE*fi*iRTPEGO 
FI41 S**bfc*r*iEa>tt"C, C<Dffl^1 *y*#L^fc 

#xd? h;u#BBPSW*<«*tiiE*tt, cK&ifiizccD 



**i4. C coffin 1 (0 fc £ 14 X P v hA>#BflP®«!4ti 
jE$ftfcl\, 

[0 0 8 8] Xf w ;?6 1 T-l4RAMI::«??£;ftTl>ft 
*«IElf nT^^^ft. f$IEftBj;7^=0<Dfc£i4«j 
lEtt&Stffcl^ctf). Xt*j76 2izm^. EGRfglE 
*«*»RTPEGOF=1tLfcl ^®<D&m&& 

[0 0 8 9] ffllEWFnl^^y^ 1 Ok&ltKTVfe 3 
l-it*K |«EGR$TGEGR, g«EGR*»r&& 
JUST TP EGA. Z<Dm<D-fc<DT4 l"<mmffi (fc 
fc*l46Re fffi^mr) Ottfcl>TTPEGAD6j 
K*&fe. fcfc, TTPEGAD6!i^^;U«JI (T 
TPEGAD6 = TTPEGA • Z~n) y jfttfjftl* 
*l* (02 1#1) o Re f (**^>*a<D»*tt«« 
^(BCfcrfcfto 

[0090] Xf7?64, 6 5-eiiiaiEGR$TG 
EGRfcdO)flla)fJl5){it-efc^TG EGR z(7)fitfcO£ 
itK^fto TGEGR^0AOTGEGRz=0 (o£ 

y e g Roi^ntttB^&f^nttfB^oiiott^ -< 5 >y 

T'fcft) <0fc#(4. ^f7?6 6, 6 7|Zji^. g*fE 
G R SSrStttJtfit T T P E G A TTPEGADY 
ClAftfcfcfc, COf^DEGACY^^t 

[009 1] 

[»3] 

RTPEG=1+DEGACYx m RFLDEGPM 
fc*£U mRFLOEGPM:tt^a {tzt?LlZ0. 
1) • 

0>ttl£*y« EGR(iffl£;b-£y-<:>RTPEG£;H« 
^fto 

[0092] CCDEGR(3l:4a^t>-tt^V>RTP EGI4 

(RAM) (Cffi#-r^> 0 
[0 0 9 3] CC-C. »3 3t*ifl»2SII*1 *y**3S: 

tt (xp-v h;i/#BBPffi»<oigfi4«iEty$) T*fcft 0 c 
*U4, «»tttt»<b#a) h;u^3*'>!4. egrwmhj 

&B#I4T TP EG Ale* LI*) fcftl£fc;*#< fc 

S^fc^b, t^DEGACY (=TTPEGA) 
CttfllLtXP^ h;i/#BHS<Z>«l*ffliE*S*to4<l:3 

[0 0 9 4] fcfc. EGRa>ft»ttffl^&3ff*«ltt«8^ 

[0 0 9 5] 
[SS4] 

RTPEG=1 -OEGACYXmRFLDEGPM 

tztzL, mRFLDEGPM:$», 

<b*t\Z cfe y E G Rf4«^t>1i-y«f >RTPEG$UIJ 

* * iMi-esi jm- ft c fc ic fc . 

[0 0 9 6] &EJSU»I4, TGEGR^OAOTGEG 

Rz^o (o*y EG R(Dttitt(8x?ft4) 
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